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During treatment patients received supportive cares as 
lactospore and probiotic diet supplement, and at the end of 
treatment supportive care as vaginal ovules were suggest to 
manage a vaginal discomfort or mucosal toxicity. At every 
follow up, patients underwent to gynaecologic exam and 
urynalysis at 1month after treatmentand every 6 months 
later. 
Results: 15 pts reported acute GU toxicity: 6 G1, 9 G2 and 2 
pts developed vaginal stenosis. GI acute toxicity was 
observed in 10 pts as G1, no G2-G3 was observed. One 
patient experienced late toxicity GU G1, and 2 pts had 
vaginal stenosis. No GI late toxicity was observed. 
Conclusions: HDR-BRTwith vaginal cylinder treatment is 
feasible and well tolerate, specially with a low GI toxicity, 
but to realize a g good treatment with a lower as possible 
toxicity in GU and to preserve bowels keeping a low toxicity 
seem to be very important the fullness of bladder. Empty 
bladder seem to have a worse impact on GI toxicity. Vaginal 
stenosis was the main disorder we observed in a long term 
follow up, so the use of vaginal dilatators is recommended to 
prevent vaginal stenosis.  
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Purpose/Objective: The aim of the study is to investigate 
dosimetric aspects in left breast radiotherapy when the 
internal mammary chains (IMC), the three levels of axillary 
lymph nodes (ALN) and sopraclavear lymph nodes (SLN) are 
included in the radiation target volume beside the breast 
alone. Recent studies focused their attention on the use of 
more complex irradiation techniques, as IMRT, in order to 
reduce the OAR toxicity. The present study compares the 
dose distributions obtained with two different irradiation 
techniques, in 4 scenarios with increasing complexity of 
target volume definition.  
Materials and Methods: CT scans from one female patient 
with left breast cancer were considered. The patient was 
immobilized with wing system in supine position and in free 
breath condition. 
Four different planning target volumes (PTVi) scenarios were 
created, based on ESTRO Guidelines, as following: 
PTV1: breast  
PTV2: breast plus IMC 
PTV3: breast plus IMC, 3rd axillaries level and SLN  
PTV4: breast plus ALN levels.  
CRT was planned for each PTVi scenarios with Pinnacle3 TPS 
using multiple 6MV photon beams delivered with Artiste 
Linac. Helical Tomotherapy (HT) plan parameters were: 
2.5cm field width, 0.287 pitch. A dose of 50 Gy in 25 
fractions was prescribed. Spinal Cord, heart, lungs, 
contralateral breast were drawn as OARs. Dose-volume 
constrains were set based on QUANTEC recommendations and 
toxicity data previously published in IMRT dosimetric studies. 
The performance of the different irradiation techniques were 
compared in terms of plan quality (PTV dose conformity and 
OAR constraints compliance). 
Results: Irrespective of scenario complexity, the goal of 95% 
of the prescribed dose to 100% of PTV was reached by TH. 
CRT, in particular for PTV4, showed worse quality coverage 
(90%-95% of prescribed dose).  
Mean dose (Dm) and volume percentage receiving 20 Gy (V20) 
for ipsilateral lung, Dm and V25 for heart, Dm and the 
maximum dose (Dmax) for contralateral breast were reported 
in table 1.  
We observed more advantage in HT plans for ipsilateral lung 
(especially for PTV4) and, at the same time, a slightly 
increase in heart and contralateral breast mean doses 
respect to CRT.  
Table 1 
 
 
Conclusions: This study proved that the use of more complex 
irradiation techniques can allow to better manage various 
extension of lymph nodes target volumes in breast cancer RT 
with a sensible spare of OARs. 
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Purpose/Objective: Field-in-field technique is applied to 
ameliorate the conventional planning with 2 tangential fields 
for adjuvant treatments of breast cancers. It is based on the 
use of additional smaller fields within the main ones, in order 
to improve different parameters of the treatment plan. 
Ideally, each of the smaller additional fields should be 
delivered in perfect alignment to the main one. We 
evaluated the alignment of field-in-field to the main field 
during the treatment. 
Materials and Methods: We analyzed patients treated with 
Field-in-field technique. Each patient underwent to 
evaluation of set-up error at 3 different time-points over the 
treatment by electronical portal image (EPI) on the 
conventional main fields (CMF). An additional EPI was 
performed on each field-in-field (FIF) at the moment of the 
FIF delivery during the treatment to record the specific 
misalignment reported at the moment of the delivery. Setup 
errors in millimeters were derived by the conventional EPI. 
The misalignment between the FIF and the CMF was derived 
by subtraction of respective setup errors. A statistical 
analysis of the significance of differences reported on 
treatment plans between tangential conventional (CTP) and 
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field-in-field (FIFP) plan was addressed by Wilcoxon test. 
Endpoints selected were V95, V105, Maximum Dose within 
PTV, Maximum Dose. 
Results: We analyzed 33 patients. Overall, Patient mean 
setup errors were: Longitudinal (LNG) 4 mm; Lateral (LAT) 3 
mm; Vertical (VRT) 3 mm. 
Values of misalignment of CMF versus FIF during the 
treatment delivery were as follows. Mean: LNG 0.8 (range 0-
6; SD 0.11) mm, LAT 0.6 (range 0-7; SD 0.09) mm, VRT 0.8 
(range 0-6; SD 0.11) mm. Median LNG 0 mm, LAT 0 mm, VRT 
0 mm. A perfect matching of FIF to CMF (i.e. misalignment= 0 
mm) was reported in 52.34% for LNG, 55.47% for LAT and 
50.00% VRT for all analyzed patients overall. Misalignment of 
1 mm was reported in 28.13% for LNG, 35.16% for LAT and 
34.38% for VRT. Misalignment of 2 mm was reported in 
10.16% for LNG, 7.03% for LAT and 10.16% for VRT. 
Misalignment of >3 mm was reported in 9.37% for LNG, 2.34% 
for LAT and 5.47% for VRT. 
The field-in-field plan was significantly superior to the 
conventional tangential one for V95 (p=0.003), Maximum 
Dose within PTV (p=0.033), Maximum Dose (p=0.002); it was 
not significantly superior for V105 (p=0.201) although the 
mean V105 value was overall inferior for the field-in field 
plan (4.01% field-in-field plan vs 4.42% conventional) 
Conclusions: Adjuvant radiotherapy with field-in-field 
technique seems useful to optimize the planning, without 
major drawbacks for the RTT routine practice and presents a 
good geometrical stability during the delivery. The presented 
evaluation, offers, with the collaboration of the RTTs a 
source of information to deepen geometrical, setup and 
planning issues and stimulate the cooperation between 
clinicians, RTT and physics. 
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Purpose/Objective: To investigate the variation in volume, 
position and the target overlap ratio of the oesophageal 
cancer in response to conventional fractioned radiotherapy 
with four-dimensional computed tomography (4D-CT) during 
radiotherapy. 
Materials and Methods: A total of 109 enhanced 4D-CT 
datasets were acquired for 38 patients throughout treatment. 
The gross tumour volumes (GTVs) were delineated on each 
4D-CT dataset, Volumes and coordinates of the GTV and the 
internal gross tumour volume (IGTV) centroids were 
calculated. Trends in magnitudes of intrafraction and 
interfraction positional variations were assessed for the GTV 
and IGTV during treatment. 
Results: The tumour volumes decreased significantly in GTV 
(26.09%, P<0.001) and in IGTV (27.78%, P<0.001) at the 
twentieth fraction, respectively. The intrafraction GTV 
centroid displacements in superior–inferior (SI) direction were 
greater (P<0.001), with median values of 3.1mm, compared 
with 1.6mm and 1.4mm in the right–left (RL) and anterior–
posterior (AP) direction during treatment. However, no 
significant variations were observed in intrafrational GTV 
centroid during radiotherapy in any direction. The IGTV 
centroid displacement in each direction and the 3D vector 
were all<0.8cm, and no significant variations in the centroid 
position were observed for IGTV during radiotherapy. The 
overlap ratios of the targets were decreased for GTV and 
IGTV. 
Conclusions: The variations of GTV centroid displacement 
and IGTV centroid positions were not significant throughout 
treatment. However, the tumour volume decreased 
significantly at the twentieth fraction. The target 
displacement, deformation and regression result in the 
decrease of the overlap ratio relative to the initial target for 
GTV and IGTV. Repeated 4D-CT scans might be beneficial for 
target correction and planning modification.  
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Purpose/Objective: Deep inspiration breath hold (DIBH) 
delivered stereotactic body radiotherapy (SBRT) has been 
shown to be a desirable method of motion management in 
lung tumours. An external fiducial marker can be used as a 
tumour motion surrogate, however, inter-fraction tumour 
motion within DIBH is observed on daily imaging. This study 
evaluates if this motion relates to minor changes in breath 
hold (BH) and the fiducial marker. A secondary aim is to 
evaluate the effect of this motion on surrounding organs at 
risk (OARs). 
Materials and Methods: 121 cone beam computed 
tomography scans (CBCTs) from 22 patients who were treated 
for lung cancer using DIBH SBRT were retrospectively 
evaluated and the magnitude of tumour motion calculated 
for each fraction delivered. This data was analysed to review 
if any correlation was observed between tumour motion and 
variation in the fiducial marker position on the patient, the 
amplitude of BH at planning CT, the amplitude of BH at 
treatment and the tumour location. 
The recorded tumour motion was applied to the original 
planning CT and the plan recalculated to evaluate the 
dosimetric effect on surrounding OARs using cumulative dose 
volume histograms (DVHs). 
Results: It was found that the magnitude of tumour motion 
within BH ranged from 0 to 1.52 cm (0.41 cm ± 0.28 cm 
(mean ± standard deviation)). Motion in the superior-inferior 
(SI), anterior-posterior (AP) and left-right (LR) planes were 
0.31cm ± 0.26 cm, 0.16 cm ± 0.18 cm and 0.07 cm ± 0.12 cm 
respectively. 
No statistically significant correlation was detected between 
tumour motion within DIBH and the factors investigated. The 
range of variation in OAR dose was -7.0Gy to +3.6Gy. The 
chest wall and oesophagus maximum and mean doses were 
